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TITLE OF THE INVENTION ( / % n ( Ptf r , ) 

* 7 732275' 

Actuating Device for Game Machine 

BACKGROUND OF THE INVENTION £ j 1 

Field of the invention 

This invention relates to an actuating device used in a game machine employing 
a display unit of, for example, a television receiver. More particularly, it relates to an 
actuating device for a game machine having an actuating portion for controlling 
various operations, such as those of rotating a display character on a display screen, 
continuously changing- the movement speed or deforming the display character. 
Description of the Related Art 

Conventionally, a game machine employing a television receiver has a main 
body unit of the game machine, connected to a television receiver used as a display 
device, and an actuating device for controlling a display character connected via a 
connection cable to the main body unit of the game machine and which is displayed 
on the display screen of the television receiver. 

The main body unit of the game machine has, enclosed therein, a disc driving 
portion for reproducing an optical disc as a recording medium carrying a game 
program and a picture processing device.for displaying on the screen of the television 
receiver a display character along with the background picture in accordance with a 
game program recorded on the optical disc. 

On the actuating device, connected o the main body unit of the game.machine, 



there are arranged plural actuators. The us.er.acruates these actuators 
to input riie command information concerning, the operation of. the display characters, 
displayed on the display screen of the television, receiver to control- the movement' 
direction of the.display character .deDending. oh the command information. •. ■ 

The actuating, de vice used m ; this type of the game. machine, is held by hand. or. 
finger during use. On one. side aiid. on. the. opposite si4e of,the : main- ; body unit, there 
are arranged a direction CQrmnan.d .actuating .ynit : haying,a=j;rossT^pfid or. circular 
direction indicating operating button . and a..fiinctton : setting; e^utjng jwafc- haying, 
plural function setting executing . buttons for. setting the .op.erating,fun^tion.p.f ihe ; 
display character or executing its operation;. The direction ^ comman.d,acmatm.g. unit . 
inC . l!J< ?; e v ^ s^^pHes hayjng actuators which are arranged orthogonally relative to 
one another and which are brought intpand.out of con tact, with the. contact. These . 
switches are selectively turned on and off by the, cross-shaped or cireular.direction 
command actuators for moving the display character. For example, me display- 
character is digitally mo ve4 in me direction along which. is : arrayed; the one.of the four 
switches that is turned on. The function setting executing unit includes- Switches in., 
asspciation with the .plural. ^ 

character.allocated to each button is set or the function proper to. the. display character 
is executed. . . - . 

The direction command actuator o£ the actuating device is configured.so- that 
the one of the four switches arranged in the mutually perpendicular directions gives 



a command signal of moving the c iSD !ay chancer in the direction along which is 
arrayed the switch turned on, so thaf.t ,V not possible to 'gW the command 
information of stating and stmuitaneously advancing the display character 6 >' 
changing , ts foe-of Sight. The result is that-it becomes difficult to consbuct the game 
program ernploymgthe display character performing diversified operations. ' 

■ On the OtherhaM, since switches constituting :«= direction command actuating 
unit simply 1S turned-on and off by actuation* the dirfeibncorr^antf actuator, o give 
th^ommaM taiormaHon^oniroHing the movement of the display character, the 
movement, of.^e.dfsplay character becomes intermittent such that a series of 
"htinuous movementS'Cannot be executed. ' '■ 

•■There has -been proposed an actuating device having an actuating unit which 
renders^ possible tom pu tacornWsig„al-fcrmo v i,igar,d Simultaneously rotaung ' ' 

** **** *e di Sp Uy character as its speed i, varied or changing' 

its configurations.' • 



' ^ *»« type, of the' abating device is described nr the Japanese tayftgiopeh 
Publication H-7.882-52. • - ; ■■ 

- :Tliere;is.provid 6 d in an acniator adaptedtd be thrust and simultaneously rotated 
in ^actuating Unit adapted :ftr rotating a display character or changing its 
configuration. This type of the actuator is gripped or thrust by hand or finger. 

The/actuator for actuating^ direction command actuator is also thrust by 
being thrust by 'hand or finger. • • • .; . 
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ihe actuator of the actuating deviceifapthe game machine is frequently acted 
on. during execution of the.game program, -Moreover, the- actuating unit is used for 
projonged-.time: . .. .. 

SUMMARY OF THE INVENTION • ,. - : ;.- .. . 

, : .It is .therefore an; objectof thepresent uivehti-orHo provide an ac^atrng unit for 
the game machine w hl ch can give an optimum operating feeling to the actuation of the 
actuator acted on frequently. .. : , . -. : .-..•<. .• •• ... - : ■ - 

, It is. another object of the present invention to provide an actuating unit for the 
game machine m which the user « notfatigued in hand ar finger or even on frolongetf 
use of the unit.- .......... . 

It is still another object of the present invention to provided actuating device • 
for- a... g ame machine which affords ah agreeable use feeling and which is high^ 

reliability. , : . . . . ( . ^ • . 

: - It is. yet another object of the present invention to. provide ^"actuating device 
for a garne,mae.hine which . enables. the game-to be executed wii highly vivid play- 



- : . : -For accomplishing the above .'objects, an actuating device for a game machine 
includ.es. -firBt. and .second .grips pratruded.fromone side of each end of the main body 
unifcof. the device. On one and the opposite *nds- of the main body unit are provided 
first and, second actuating units. Each" of the, first- and second actuating ^.units is 
provided with plural thrusting actuators projected to the upper surface side of the 



le main 



body, imit and with pluxai.signal input.eleWts.thcusi. by these thrusting- actuators, 
v . The actuating, device also indues third and fourth, actuating units arranged 
facing each other on the proximal ends of the first and second grips and which are" 
provided with signal input terminals actuated by the thmsiing actuators. These third' 
and fourth ac^atu^ts can be .actuated .by thumb.fingers of both h*fltf*-6f the user 

. holding..the firsjt and second, 'grips,.- . ; ., 

The third and fourth actuating units including the signal mput terminals . 
actuated .b^the. rotation, actuators input, to.the- mmmbody unit of the device cdrrtmand 
signals enablm.g rotation, .and tTaiislatio 0 ,simuUane.ousl y of the id i splay, character- 
displayed on the screen, movement of the display character with varying' speed or 

■•■ the, P resent,actu. a ti : ng deviqe-'for the ^machine", feaoh rotation -aC&iato'r- 
includes a main actuator body portion of a synthetic resin connected to an associated 
acrua.ti ng ..ury.t and a top portion of : a flexible^ aferiai swollerr-outatats distal end and 
which is .formed,as-one with the main actuator body portion. Since the 'to P ^ portion 
contacted with the hand or finger has its distal end swollen-out and is formed** V 
fle^emate^aj^ 

, ,.. There ,is ; enclosed in. the actuatuig.de vice lofthe. present ffiverttioil. a vibration- • 
imparting .umt-whachirnparts. vibration^o.theuser dur^goperationtoexecuteagame 
with a vivid. play feeling. This vibration-imparting .unit. is provided in,. the- first and 
second grips and is mad.e.up,o.f.a diwing motor ; and .an -eccentric member motlntedoh 



a onvmg shaft o.t the motor, the y^ration^partuig unit has different, vibration- 
imparting states to realize a more vivid play.feehng in. executing a game. 

.- : lathe actuating device -for the game machine according to the present invention," 
since the top portion of the rotation actuator for. en.ten^a command signals 
executing, the game program, contacted; by. the hand .or finger of. the. user, is formed of 

. a flexible material and is swollen out at its distal lend, -Qptimum. contact feeling may. 

be realized to improve the use -feeling. •-: • ; . •• :. • <•:• •„ 

, Since the main actuator body portion and.th.e topportionraakmgiiprthe rotation 
actuator is formed by two-color molding, the main aptuator body portioned. the . top., 

portioacan be positively unified to e.ach- other to assure hj.gh operational reliability.of 

the acmating unit. . . . 

BRIEF DESCRIPTION OF THE DRAWINGS- , .. : , : . : , 
- , Fig. l is a -perspective view showing. an actuating device. for. a :game. machine, , . 
,. : »; Fig.2 is a_plaxi : view. showing the- actuating device, shown in Fig. 1 . ,• •- .,: 

Fig.3 is a back-side view thereof. ........ 

.^S- 4 is.front.yiew : thereof.- - •. . ■ . 

F^-PM a ri B h t: h and.5ide view:thereo.f !: - : ., : , • - ,. v 
Fig. 6 is a left-hand, side view thereof, •; . , /. . . 

.. -Fig. 7 is a perspective, view showing the u$e state, thereof... :.. . . 
. . Kg. 8 is. a side view showing the state ofusing the actuating device for the game • 
machine, mounted n.a mounting surface,-: .. .. 
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Fig.9 is a- perspective view showiWg.'es'^ehtial portions of a firs t actuating unit. 
. Fig. 10 is a partial cross-secttona^iew showing the first actuating unit: ' 
■ • Fig-..l L is a cross-sectional-showing the-state in which first to fourth thrusting 
actuators ofthe-flrst actuating: unit. ■ . y , ; w 

-•• R * 12 '? a eross.sectio.nal view showing Estate in which' a second actuator of 
the first actuating .unitis. being thrust,"". • • ■ 
DESCRJPTION OF THE PREFERRED EMBODIMENTS • • ■ - ■ ■ • 

r-,..-. Referring^ the- drawings; an actuatin-g'deVice for a game machine according 
tO-.thetp'resentiin-ventiojii-sviH •Be--e , xplain«d-in detail! * ■ 

.. . - The actnating.device.fot the game machine is connected to a rriain body -unit Of 
the game machine having enclosed therein a disc driving unit for- reproducing an • 
optical disc as a recording medium carrying arectfrded -game program and a picture' : 
processing device for displaying a display character along with the background on a 
screen of the television receiver in -accordance wftha'gafne program recorded on the 
optic'aldisc. . ■■ ! 

An actuating device 1 for the game machine according to the present invention 
includes a main body unit 4 made up of an Upper hal f 2 and-a lo wer naif 3 abutted and 
connected to each other by fasteners, such as setscYews, as-shown in 'fi-g.!. From one 
side of ends of the main body unit .4/ are protruded a first -grip' 5'and : a second grip 6 
which are held by.left and right palms when the device 1 is connected to the main body 
unit of the game machine for executing the game-, there first and Second grips 5, 6 are 



protruded towards the lower side of the mainbodyurut 4 as diey are flared and spaced 
apart from each other towards their distal ends, as shown ui F,gs,2 to 4. For enabltng, 
prolonged grippmg of the first and second grips 5, (5, tliese.grips are tapered .from the 
connecting sides to the main body unit. 4 towards the : distal ends, while being arcuately 
contoured in penpheral surfaces and at the distal ends, as.shown.in Fig.s,2, 5 and 6.. 

On one end of the main body, unit 4 is. provided a firsUctuat.ing unit 9,-Jiaving 
first to fourth thrusting actuators 8a, Sb.Sc, 8d protruded on the upper surface : side .of • 
the main body unit 4, as shown in Figs. l. and 2, The first to fourth thrusting actuators 
8a to 8d making up the first actuating unit 9 ar e formed ; as r one with a rotary- actuating 
member 10 having its center portion supported. for rotation andar.e arrayed ui mutual 
perpendicular directions abou^ 

10. That is, the first actuating unit ? is . provided, wi.th,s.wi.tch elements as signal-. , 
mputting elernents in association with the first to fourth thrusting actuators 8a to;SeU ; 
The first actuating unit 9, operating .as a direction, command controller for : con:trollkg ., 
the. movement of the display character. By selectively. thrusting the first to fourth 
^^..^^^to 8d to turn. the-^witches. associated with |hes,e,thrusfing , 
actuators 8a to 8d on and off, the display character is moved in ^ arraying direction 
of the thrustingly actuated thrusting actuators 8a.to.8d. 

. On the opposite side of the main body unit 4 is arranged a second actuating unit . 
12 having first to fourth thrusting, acruatp.rs 1.1a, 1 lb,J lc,. 1 Id protruded .from the . 



main body unit 4 and which are arrariged in mutually' perpendicular directions, as' 
shown in Figs. 1 and 2. These first to fbufth thrusting actuators 1 la to l id are formed 
as independent members and signal inputting elements, not shown,' are 1 pfovidedin 
association -wim the thrusting actuators 11a to lid: The second actuating "unit' 12 
operates as a function setting executing unit for setting the functions of the display 
character allocated to the thrusting actuators 1 la to 1 Id or executing the functions 
owned by the-display character hy turning the switch Associated with the'first to 
fourth thrusting ^turtotVlla to : l'ldW'arid:'-6£F.''" : '" ' ■" " 

••-The actuating device 1 according to the present invention includes third and 
fourth actuators: 14, 15 mountetl facirig each other on the corners of the proximal ends 
of the- first a^'secohtf'^ps-5/6-Voriflfctliiigt6'tHb main body' unit 4, as shown in 
FigsU^and^.-These. third and fourth 'actuators 14, 15 are provided with 7 a rotation 
actuator 145 rbtatable through ° 'about an actuating shaft as center and a signal 
uip&ttktg- element; such as' a Variable resistance : elemeht, actuated by this rotation 
acfi&tor 16. Specifically, the rotation adtuator 16 is : mounted at the distal' end of an ' 
actuat-ing'shaft, mounted under the bias of a biasing member for restoration thereof to " 
a neutral position, and is rotated'thr-bUgh' 360° about Wcenter of rotation of the 
actuating shaft as the center 6f rotation. These third and fourth actuators 14, 15 are 
used an actuating unit which, by rotating the rotation actuator 16,'issues a command 
signal for realizing analog movements , such as rotating and simultaneously moving the 
display character, moving the display character with' a variable speed, or varying its 



configurations. ( 

; . : On [eft and .right side ends on die.fropt side of the main body unit 4 opposite to 
its >ck side provided with thefirst and second gnps5,6 are arranged fifth. and. sixth 
actuate uruts 17, 18, .These fifth and sixth actuatmg.units 17, .^provided with 
first and second thrustung actuator^ 1 9 A 19,b and 20a, 20b, respectively, as,Win 
Fig.4. Thesejh^stmg ac 

switching element Thc,^d ^ .ppe.ate as function 

setting executingnnits for setting the; functions of the display character allocated to... the ; 
thrusts actuators 19a, ; l?b and 20 a, 2.0.b or .executing., the Wti.ons;. owned.. bj. the 
display, character by turning on switches, np.t sho^asspdated with the first and 
second thrusting actuators 19a, 19b and 2Ga, 20 b.. : ... ...... ..... - 

■ .. . _ Between the first actuating unit^ and Aesecond act^^ 
surface of the main body unit 4, ; . there are provided, side-by-side, a,s-tart s witch 2^ fox 
commanding the start of a game and a selection, switch 23 for selecting relatwefecility. . 
or difficulty when starting a game, ^ shown. in Figs,l and ! On.the Other hand, there 

^.^^f^ n \^.^d.afit^^^ 14 and.the fpurth.a.ccuatmg.unit lS^on 
the upper surf^ce ; .Qf th^^^ 

operating rnode of the third .and fourthactuating units; 14,. *S an4 i display .unit 25 for 
displaying the state of the operating modes of the third.. and : .fpur^Kactuatin g units. 14, • 
15. The display unit 25 is constituted, by a light emitting element, such as .LED.. By the 
changeover operation of the mode selectipn^witch 24,,an operating mode enabling the. 
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lputting of a command signal from the third and fourth actuating units 14, 15 or ah 
operating mode inhibiting the- inputting*? die command signal from the third and 
fourth actuating units 14, 15 is selected/while the comifiand sfgrial from the third aha 
fourth: acruatingurdts 14-1-5- is enabled to be entered and' the operating 'mode is 
selected which has made a switching between the function o'f the' first to fourth 
thrusting actuatbrs- l la to I M of the second actuating uiutii'aM die function of the 
first: and second^thnistm'g- actuators 1 l'9a/19b aihcl 20 ; a^' 20b of the fifth ' and sixth 
aetuating-unit's -17,-1 8. 'the! ■display unit 25 is turned on and off depending on Estate' 
of me:se. operating modes,' wliile switching is made of the display' light. 

: Qn th ' e tewer side of the main body unit 4 are formed engagement recesses 26 , 
27 in which portions of hands or fingers Rf, Lf are engaged when the first grip 5 and 
the second grip i-6 are 'gripped by- the hands or fingers Rf, Lf, as' shown iri Figs!5 to 8. 
These engagement recesses 26, 27 are formed as smoothly curved reentrant recesses, " 
as/shovvrrinFrgs.S and'6. : • - • • 

: ! ' 0n the front side 'of the main-body unit 4 are formed depending fihger'sup 1 ports 
28, Z9, inassocia.tiort with the 'engagement recesses 26, 27;-aV ; sho'wn in Figs:5 ahcr6.'" 
Specifically, these : fmgeY aUpports' : 28; 29 are protuberantly formed 1 fiom thefowererids ' 
of protrusions. 3.1;,.' 32 onbo^h ends on the' front surface of therhainbody 'unit 1 4 where 
the fifth and sixth- actoiatin^units 17, 18 are formed'. ' ■ • ' ' • •' 

■ .In -the actuating- devise -of tK^ the first and second 

grips 5, 6 are promberaritlyj provided on the main body unit' 4', as described above, 
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these first and second .gaps" 5, 6 are held in tapping fashion by both palms of the 
hands, as shown- in-. Fig.7, so- that theire is. necessity of holding the main bodyunit 
4; by, fingers, such that.the .ac.tuating device: 1 an fee held in- a state in which up to a' 
m.aximum of ten and at least si* fingers can be moved freely. if ; for exarnple.mefirst 
and second grips 5, 6:are held in a-mapping- fashion by both palms of the hands, as 
sho ; w* in- Fig.7, thumb. &i g ers,Rfi , Lfl of:both hands can -be fectendedWtfe' 
rotation actuators 16 of the third and fourth. actuating units 14, 1^ .over the fost to 
fourth thrusting, actuators Sa to Sdofthe- first. actuating unit 9 and over m first to 
fourth thrusting actuators 1 la ta 1 ld.of the second actuating unit 12'to permifselective : 
thrusting of .the rotation actuators 16 and the thrusting acruat6rs 3a to 84 and Tl a to 
1 l.d, Inparticular, since the rotation actuators 16 of the third--aMfoi«tK^dtotin'gifiiife- 
14; ;U are arranged facing each other on the proximal ends of the ' ov„. 
first and.second.-grips 5, ^corresponding to ^connecting portions to me main Body 
ur^,4,;the.rotation actuators 16:arec^ 

when ,tl« first and second grips S, 6. are gripped by the hands; so that the rotation^ 
actuators 16 can be easily rotated by both thumb fingers Rfl/ Lfl . - ; - • ' : •■" • --- 
: ir. Also, when the first and second grips 5, 6 are gripped in a 'vfrappmg' : fasMbn% ; - 
both palms of the hands, as sho wn ia Fig. 7; index fmgers Rf2,;Lf2 : aiid ibiddlfe fingers ; 
Rf3„. LB- of .both,, hands can be extended to such positions ,as ; to enable selective 
thrusting of the first and . second thrusting actuators 19a, 19b, 20a, 20b of the'Fifth and 
sixth: actuating units 17, 18. . ■ .■; . : -.:■.< 
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When the actuating device 1 15 gsippedby. hands or fingers; finger supports 23, 
2? can be held as the first and. second are wrapped in thcpalms of the hands, 

while fourth fingers Rf4, Lf4 of both hands and/or little fingers Rf 5; Lf5 are-engaged 
ui. the engagement recesses 26, 2.7, so that the main body unit 4 can be- hdd= at fixed 
positions relative to the fingers of the. hands of the user . That is, the fihgers^cah be 
correctly positioned ^association wkluhe first to sixth actuating units 9- l : 2rl4, 15;' 
17 and-18, : thus .realizing reliable actuation.: -•=.• ■■■■■ : - y ■ 

- - v , The acruatjng.device L according -to the present invention^ also be'set' on a 
pianar.settmg.surface S. sueh as a tabl e> ,as shownlin Fig.8. If: the actuatirig^device 1 
is ;? e , t on *e ^tm gl surfaGfeS v ^i|th^distal ends of the first and second grip* 5, 6 and ■ 
sWSOrts : 28, 29. as supports, the- actuating Surfaces bf the first to 
fourth thrusting actuators .8a-to ; .8d of the first aerating -unit 9; the first t& . fourth : 
' *m&% aerators . l.l ; a,to J Id of the. second bating ..unit. 12 and-the rotation : 
a ?Mte.^ of the. third and fourth actuating uni*s.l 4, 15 are -substantially parallel to' 
tl;e,setting.surface S, a? shown in Fig. 8, Thus,-, the actuating device" 1 of the present ' 
invention can be set on the planar setting; surface S and. the hands placed on the setting 
su f fac<? ^.e.first an : el second grips .5, 6 beiftg supported by the palms toaetuate 
^%^ to ,'?&to aerating units-9, 12, 14, 15, 17. and 18. ; . ... ' . , : . 

The first actuating, unit 9 of 'the actuating, device -If according. to the present- 
invention is .explained ^^.uiifurther.detail-.Referjing.to.Figg. L, 9 and.10, the first to fourth 
thrusting actuators 8a to 8 d are protuberantly formed on theTotary actuating member 
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10 within the substantially cross-shaped re^ss,30 on one end side. : on. the upper surface 
ofaie main body unit 4. On the upper and.lpwer and .| e ft and right ends of thiB £ .orc»s-. 
shaped recess 3Q are provided direction indi^ 

sides of *h foux.apemu-es 32 are -forrned in mutually perpendicular du-ect. l0 ns ; for 
allowing me first to fourth testing actuators 8a,to.8d tabe.prprmded.from.the.upper, 
surface side of the main body unit 4, respectively. Thexenter asea surrounded by these' 
apertures 32 is formed as a central supporting projection 33 for,supp^rt«ig the center: 
portion on the upper.surface side of the.main body .unit 4, ias- 1 sho.w.n : ^ ; Fig ; iQ,,This • 
central supporting projection. 33,is formed as-one with, the.upper irinep surface. ofthe- 
main body urut 4,The central supporting projection 3 3 # faced by an elasde. member 
35 having four movable contacts 34 . thrust by the.first to fourth. tkrustang.actuators 8a 
to 8d. At. a center position of the elastic member ,3 5 .is held ^ sphericaUy^shaped 
fulcrum member 36, S; uch as a steel ball, adapted for supporting the : centei,oft.the-.lQw,, 
surface side of the rotary actuating member 10. The elastic member 35 is faced.hy^,-. 
circuit substrate 38 mcluding four stationary contacts. 37 adapted for being contacted 
with and .disengaged, from. ; the movable contacts 34, • . ,•• , , . 

:v<; ?- e Jj^-^^:. me f?bcr.l : Q constituting,the. firs^acrua^g^it^^macbrs 
up of a circular-shaped base 39, first to fourth thrusting actuators Sato &d formed as- 
one with the upper part of the.base 39. a spherically-shaped first recess 4I.in the lower 
surface of the center portion of the base 39,.,adapted for engaging in the spherical - 
surface of a spherically-shaped fulprum member, 36, a : spherically-shaped second 
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recess 42 in me uppercehter'surface fjortSdn of the base 39 adapted'for engaging with 
^central supportmg projection 33 a^ffa' j c : 6ntact "guide 43 protvlberaitly formed on 
the lower side-df the base'39 for thrusting'the-badk surface of the movable contacts' 3/ 
of.theelastic member-35,, as -shown ih Figs^and 10. The four first to'' fourth 1 thrusting 
actaators Sa to 8d formed! a^one with the rotary actuating member 10,' are formed on 
the upper srd* of the base 39'so'that me-thru«mg : acrufe 
du-ection/tbwards-antoagm^ 

Sa-ta-Sd^eiihCffased^thfckriess in a direttion from the center towards the outer '' 
ends.- as.shown in Fi g :9; : The thrustmg actuators 8a to 8 d are pr&truded via apertures 
32from:^^ body unit 4, as shown in Fig.9. " ' "' 

« rT,The.;ela$tic member-35 is sfodwiched -between a : circuit" substrate ^ and the 
rotar^aetuitMg-W&mber' 10 and is provided with' a number of movable contacts 34, : 
suehias'Tuber-cdntacts, corresp'onding ro : me number of the first to fourth' thrusting 
actugtors-8a to 8d. • : - : 

• ^ vA:ful&ruxn rn^rribfer 36 ls spherically-sh^ped and is arranged "at a nu'd'portion of " 
the rotary actuating member 10 in registerwrth the central supporting projection 33/ " 
The:falonim:« e ffib^ 

rotary/acnia'ting member 10: : -. ' ' ; -' : 1 ; ■"' ■■■■ ' v : •• : • : ; -- • 

• If the rotary . ae^ themaui body unit 4', the first 

to fourth thrusting actuators 8a to 8d are arranged radially, about the central supporting 
projection 3 3:as center^ ahd'are progressively increased in : height from the imaginary 
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converging side ends towards the opposi^outerends. The .result. is that,, when the 
finger is set at the.center portion. of the,r m s. 30 surrounded by the first to fourth 
thrusting actuators 8a to Sd.the relative position -cajri .be easily, discriminated by ihl. 
tactile feeling at the end of the finger, due to the sfep, difference between the center, 
portion and the first to fourth thrustmgactuators.Sa to 8d,SMch:that, when th^finger 
end i^M^^^t^^^m^ center towards the. outers ide ofthe recess. 
30,wruch of the fost f9 fpurt^ 

discriminated based solely op. the. tactile feeling... 
, The/otpry actual^ 

actuators 8a fo 8d,are forced 
toughness. The res y lt ^ th : at^ 

toughness are ; thrust% the bandjor J5ng fi r such that thfi. operational feeling, ts ,oot 
optimum. 

... Thus, a top, layer 7 formed ofa soft.flexible material is.form&d i as-on € ,wkh the 
upper surfaces.of.me^ 

or .finger, as ;;S hown. in .Figs..lO and IL ...The -top, layer 7,.is..forrfled of.a.material 
e^biting.rubber^e; elajjticiry^Th^^ 
as ^ne . with the first.t^ 

swollen out at the mid portion for .improving the tactile feeling. . 

Since the top layer 7 of a soft flexible material is provided on the first. to fourth 
thrusting actuators 8a to 8d, it is.ppssib.le.tqfelieve.the impactoth^ise applied to the , 
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hand or -finger on thrusting actuatrbn^htis improving the operational feeling on 
actuation with the hand or finger. SmtFthe elastomer of the top' layer 7 has large 
fiaction/it'opeFates^for inhibiting the slip of the Handor finger 'on Hiriistmg actuation" 
of- the first: tofourth thrusting actuators 8a to "8d. ' ' • •'" . ■ .. 

If.in.the-.above-desoribed first actuating unit 9, none "Of th : e : first "to fourth 
thrustmg actuators 8a^to«a ^actuated, me rotary icraatihg : merftber ft) is uplifted by 
theconiact.guide^ 

the central supporting projection 33 engag^gm : the^heric 

42 of the fotary actuating member 10! Simultaneously; ^ the ; periRherai end of the 
ciircular^shaped base 39* retained by the emTof the : aperture 3 2, th? rotary actuating 
memher^ thrusting' 
acteafers-'8a to 8d being- projected to outsider on the-urjper surfac^ side of the main 
body unit 4. . : * 

: " If ' with-th0.:first to fourth fhhistihg Actuators 8a t6 '8 d in the'lriitial position, the 
third. tlirusting actuators- 8e is thrust in the direction indfeated by axrbvTA' or 6 in 
Fig.lS/ehe tdtary actuating member 10 is rotated In the direction indicabd by arrow 
R^orteWds^ght in -FigVl i. ■ Thus; ttethird thrusting actuators^ thrusts the ; elastic 
. members downwards- 'if the : thiHd ^ thnistrag'a^ators'Sc ti ^{"tifthtf, the rotary 
actuating member 10 is "rotated m me direction indicated by arrow Rl in Fig. 1'3, about 
the fulcHtrri member 36* : • ; • " ■■ ' ■ ■• • 

as - the ceritef'^f rotation, ' until the '* movable' contacts 34 -'are' 5 contacted with the' 
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stationary contacts 37 to establish the eleptj?^ connection,.- . , : : 

. , . If the thrusting on the.third Uirustuig.^ator So isjelinquished, the first recess 
41 '; kept : i : n . s P. he P cal surface.contact with th.e ^lcnm member. 36 v is^Tioved away from 
d!e. fulcrum member 3.6, under the ; bias .of the elastic ,nernbex35. 03*1 i S; the third. 
- thrusting actuator 8c is rotated in. the directipumdieated by arrow R2 ,n Fig. 13 to 
separate d,e movable contacts 34 from.the stationary .contacts 37 ; If the third thrusting, 
actuator 8c is. rotated r^rthermA^ 

central supporting projection 33,. is. engaged, in .the. second recess 42, Tthe, rotary- 
achuating member 10 is.resetto.the ; mitial.po. : , y. 

. , . On the other hand, if the.first thrusting actuators 8aJs .tost ui the direction- 
indicated by arrow ,C^Figjp.w^ 

elastic member 35 is deformed against the force of elasticity, ,Tbuvthe first thrusting; 

actuators 8a is moved in the direction ..indicated by arrow C in. Fig, 10., as thefirstrecess.. 

4Ms rotated ori the ; sphencal surfac^f the fulcrum. member 3.6., so that the movable:!: 

contacts 34 .are. contacted with the,stationary i contacts.3.1by w.ay of switching. ■:•:!. 

rnpvable.contacts 34 and die. stationary contacts 37. make up a switch 
element, whiqh is t^ed on o 

with each other, in order to p ; er^t the ^ 

display character. ; ............ 

Since the operational fulcrum point for the first ta fourth thrusting actuators 8a 
to 8d of the first actuating unit 9 is-constituted by relative engagement between the 
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spherically-shaped fulcrum, member S'&Snd the : spherically-shaped first recess 41, 
relative.contact between the sphericaPs^aees tan be .exploited to change the stroke 
of.the rotary actuating- member : 1 0 to perfbrnr the switching opera tfon: in addition';' 
swM.the.thnistmg actuators 8a to and are discretely provided on the main bo'dy unit 
4. there. is no limitation, to the thrusting direction bf-the first to fourm thrusting 
actuators' 8a to Sd, so that a- smooth Gi^idireetmnal switching' operation can' be 
realizedv thus:UBprdv; mg operabili^ 

of : the..cent'er positioner distortion of the rotary actuating member 10: ' ' ;; ' ; '- ; - v; ' 
The second actuating unit 12 of the actuating device 1 of the present invention 

is/explained hi further detail: The secondactuatlng unit 12 has a substahtially cross- 
shaped recess. 5 1 towards the opposite side end on the upper surface of the main body 
umt:4,.and apertures- 52 in upper and lower andiest and 'right eri&bfthe receis 51,'as 
sho.wn ; in Figs-Land 2. The secohdacruating^unit 12 is^constituteil : by first 'to fourth""- 
thruslmg.actuators Ma.to-l I d arranged on the main body unit 4 so that distarends of 
the thrusting: actuators are protmde-d toWar^ls the upper surface-side of m'e'mairi'bddy ' 
urut:4:,Withk the main body unit 4 are arranged- switch elements test by the first to 
fourth.thmstkg.acruatofsllato 11 d. These switch elements 'art ruined bh and offo'y ' 
^tag-actuation:©;^ 

settmg the operational functions or executing the operation of the display "character. 

On .the end faces of the first to : fourth' thrusting actuators ha to 1 Id are 
mscribed symbols wdicatirig-the functions bf the thrusting actuators 11a to l id, such 



19 • 



4 



as Q, X, o or A. In the present embodime^, ^symbols & Q-.X and O are affixed 
to the. first, second, third and fourth, thrusting actuators LLa.to lid, 
reApcct.vely. Specifically, the third .and fourtl> : Lhrustmg acmators 1 1 c, ; l id, -that are 
P^^f^.^.^cpnd grip,6 and hence.can be^ted.oit easily . by. the thumb . 
finger when the second gnp.6 ; is held.b^hand.axe^etto enter^ommand signals <YES" 
and "NO" frequently used in prosecuting the g^ r . Thus, marks.. .. v. . . 

"o.:; and "X-.co^spqn^ ^d;,, ! !N0"-.are inscribed on 

these third and fourth thrusting actuators 1 Icand 1. ldrThaMs^nif thsactuating 
device 1. is.prqvid.ed with a large numbw.afac^^^ 

actuators H.c, : J.ld, used frequently,, are located .at ; e W p,o,perated; potions, 
improvir^ : operabU3ty of the mimmuxn^ 
prpse.cuti.pn of the.garne. 

. . . Xhe first to fourth thrusting .actuators. 1 la to.l Id may .also be designed to . 
indicate the various functions by^ifferentcolprs. ^hat is, the funqtions of.the thrusting,: 
actu.a^rs, i).a .to : l : ld rnay be indicated by-respective differentiators, : : . 

!jr ... Simil.arly v to the, first, to fourth thrusting actuators 8a,to- ; 8d maJcingup the-fest , 
acruatmg..ujut. O ; tJie. first to 

provided on the upper sides thereof contacted by the hand ©r fmgeriwith: a top- layer -* 
formed of.the elastomer exhibit This v ;- .. . • , 

top layer is effective to improve contact feeling p.f. hand;. or finger with the.first to. 
fourth thrusting actuators 1 la to.l ld.and hence the operability of the device.- ; . • : 
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-'" The. third -arid fourth actuating- tihftS'-14;-' 1-5 are hereinafter explained. These 
third and fourth actuating units 14, 15 We Counted on -substantially cylindrically- 
shapedrntfunting portions 47, 48 at corner portions of the connecting sides of the first 
and sec:ondignps : 5 i ;6 to the main body unit -4 Tor facing each other ) 'as sti6wn : in Fig.l. 

: . Sin'cethe .third and fourth actuatmg'units 14,15 are of the same structure, only' 
the third actuating unit. 14 is hereinafter explained.-' • ! ' : ' : ; '•: ■ ■ 

I ^hathirdacnjatihg^iinit' r*has'iTnult^rbctibnaI : inputde^6e'.50, as'shown in 
Fig:l:4r-T&srnul^ device 50-haVabox^shaped upper frame- 51 arid 1 

aivarelied first-interlock type- member 51-as shown in Fig. 14. The first interlock type ' 
member .5:1: is. rotatably carried by the upper frame 50'by having a warped end portion 
52:ehgage-d' withal 

detector secured to a lateral side 50a o'f the upper frame 50 and by havmg a Tug 55 of 
the: op: p osite:side warped end portion 52ioosely fitted in an opening 56 formed in a 
laterakside 50 b opposite to the lateral side 50a of the frame 50:" : 

At a center position of the upper frame 50 is arranged an actuating shaft' 57 
havMgsa.saucer^ike operating portion SZ'ohits lower end- and a'disc 59 at a mid 
portion;^* disc:59. has ah orifice 60'. the upper portion oftheacM 
mountedthe rotatiort aeniator i^.' •• -' ' • " : - : ■ '. • ; " 

Within the upper frame 50 is.arrariged a second interlock type member 62 for 
extending/at Tight ang]es:to the actuating shaft -57-. The second interlock' type member 1 
62 has a ball 63 at its center and a pair of arms 64a, : 64b extending horizontally with 
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re^pect.to.the ball. 63,. The ball .63 has, a gFp^v.eiex.tendi^g.from.its upper side-to its 
lower Side, After the actuating shaft 5,7 and thg<iisc.59 are inserted into the, groove 65, . 
and the orifice 60. is brought into registration. with the, hole 6.6. in the lateral-side of thl 
ball 63, the pin 67 is inserted into the hole 66 and the onfice ; 67 and ^ actuating shaft 
57. is mounted pnthe second. interlock type member 62 for rotation along the groove 
65.wjth.tlie pin. .6 7 as a,supp.Qrti|ig.sJ).aft : ,. • ... 

, , : • Tl)e. second . interlock type member 62 ; is proj.ept.ed outwards from: the lateral 
side:50d.of r the upper frame ; 5Q b.y.a rgtary sjaaft 54. of a^Qond vanablo^tor^b^ 
secured to the lateral sideSOc. ofthe upper frame 50 engaging wit h -.the,.end,of ihearrn , 
64a and by the end of the opposite.s.ide .arm 64b:fi.ttmga an etangatedhole 70 formed- 

the groove 71 of the first interlock type member 51 and subsequently projected .. 
outwards . via . an ; opening 72 forced in th? upp.er. surface of the upper frame .70: 

. ., „ The acmating.shaft .57 is. supported -on' a restoration member 73 •.whicnrbajs.-a^ 
saucer r lik:e, operating member 5,8 rp.t-atahly housed in. its upper surface side. reoess;74. : , 

. • A l 9 wer frame.75 ; is,mo,unted on the lower ehd of the upper.. frame 50: .On ithe . 

for vertically.movab,ly housing a; flange 76, Q f the restoration member:73. Between the 
bottom surface ofthe.lo wer frame 75. and the outer peripheral rim IS of the restoration 
member 73 is housed a restoration spring 79 biasing the restoration member. 73 . 
upwards. . The end of the arm 64b e>f, the second: interlock, type .member 62 . is-, caused 
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to compress against the upperedge ofth^bngated Hole 70 tri the lateral side 50d of 
the upper frame 50. The second inte'rlo'cfe'C^e member 62 is rot'atably mounted on the ! 
upper .frame -5.0 in- a' direction-perpendicular' to the first -interlock type member 5 f ! 
below the first interlock type- member 51. ■ " •• ■ •: 

On the lateral: side-50d of the upper frame- 50 is mounted a thnist type switch 
element 80 which is changed over by thrusting' the! sprihg^itfsed thrusting actuators 
.81:ag&ihst«priflgbias;-Th© thrusting- actea^ ertd ; 82 : of the arm 64b of 

the : second-interlock type'.mernber 62. This end 82 ^projected - : -'in the same direction- 
as:a;mototmg leg 83 provided on the lower edge of the upper frame 50 "and terminals' 
84>©ftbe first.'and-sec0nd'varisble'"re^istofs 53a, : ''53b: !; ■ =" •• ' ■ ' • ■' 

.iS'Jc.The>Japeratmg. State of the multi-direct-iohaT rnput device 50- is hereinafter 
explained/; v:;:w<, ;i:v ir:; ', ? - '.>.■::'• : •• ■.: .- : - ■ , ;• ,.<-...-.. 

If the-user -holds the rotation actuators 16' arid rotates' the-adtuating shaft 57 in • 
arc optional .direction, the aerating' shaft 57 is rotated about -the : point o f intersection 
of tfejseco-nd interlock typemember 62 with thepiri^a's the center of rbtation.' ! With- 
rotation/of the actuating shaft 57, the fostinferlctok typerriember 5 1 -and the second 
interlock type 4iaemb.er. 62 run- in. rotation, ;:Th'e rotary shafts g£ -thb first and second- ' 
variable-resistors 53a', -53b are also* *mf n' rbtatiottto idjust resistance Values: 

• The operation for. automatic restoration of the ac'ruatihg' shaft 5-7 is hereinafter 
explained;-, v, ■ ..- .-.•>. v.. - • .-■> ....-..<: 

!.- . -©.uring; the- neutrah-statft^ivhich- the' actuating 'shaft 5* is not' actuated, the 
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actuating shaft 57 is set upright, from, the o^»up & 72 in the upper surface of rheupper. 
frarne.50, with theb Q tto m sprfaceofthe.oper,^ngra.eniber 58 compressing against the 
inner bottom surft.ee of the. restoration member 73 by the cessation spring-?* / 
. : y: If the actuating shaft. 57 is tilted clockwise, from .Uys.state as:shown.in Fig.16, 
the flange. 85 having ,aii arcuate . portion the- radios, of. curvature of.:- which is 
prQgress.vely . increased towards,out,ide of the operatuig member; 58 .-thrusts the 
restoration, member 7 3. down wards aloAgthe. supporting waUsecton 77. of the. lower 
frame 75 against ^the elasticity, 0 f .the ; ,es : toration spnng,79, If the operating ^essure' 
on the actuating shaft 57 is relinquished, the- neutral. state shown ,n^Fig,15 is- restored', 
that ; is.the .actuating shaft 57,i S .restQred.to its- upstanding state, cinder. :the:b.oa S .bf the 
restoration spring 79. . • ■ , f • . 

and 18. ....... .. , , , . 

• actu ^g,?haft^7 in the npn-ope^atiye.state is at a .position shown in 

FigJ7,.j A which the ; e^d of the, aim 64 b Q f the. second interlock type members,: 
spa/;ed.A_part frprri the .thrusting aerators 8 1 qf the switch element 8Q andithe endlof -. 
th^arrn.64b expresses against .the upper-edge of -the elongated operung :70 of tfer 
lateral surfaced of the upperframe 50, If the actuating shaft 57 isjthhist downwards : 
frQ.m this state; the. end .of the,ami : 64b, of the second, interlock type member 62 is 
moved, downwards, along the elongated hole 70, against, the bias , of the restoration 
spang 79, with the engagement ..point of the arrn 64a with the rotary shaft .54 of the 
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first variable resistor 5 3 a 'as a- fiilcrWpbm*, uhtifthtf end. of trie arm 64bTs retained 
by the lower edge of the elongated opehiAfg-70 operating as a stop." At tliis time, the end 
of the arm.64b thrusts the thrusting acrtiators 8 1-'of the Switch element 80 downwards 
to change; o.ver .the-state.of file swifch element SOi ff the actuatirr^s : h^ft-5rcekses to. 
be thrust, the. .end-of th^-arm 64bis restored to the' state shown m Fig. 17, : against the 
recoiling force; of the restoration spring 79, with^eh^df (hearing being reser to 
the-state of Fig.l^in' ^hiBh-ther e rld-;of the ^ W«ompr«ses' against the-upper edge of 
thft^owe^D.-^Theiswitch elemerit:80.isih operation even if the thrusting actuator's ' 
8fcare,thrmt when the acruatrng sliaft 5-7 has bWn-rbtated in ah optional' direction. 1 

■■■ ■ By rotation df the rotation' actuators 16 arid consequent actuatfo'n Of the first arid 
second variable resistors 53a, 53b, the third and fourth actuatmg units 14,' 15 can issue 
the icommandinfonnation^fcontmuously. m 

simultaneously advancing the display character or changing its line of sight. 

;;: ;: It " ls noted that the rotation actuators 16 for actuating' the • third" and fourth 
actuating units 14, 15 >are: provided with amam actuator body portion 86 rnd'unted on : ' 
theidistal end>of the actuating shaft :-57y as show^iif Figs.'19 ; arid : 20. The main abator 
bady portion- 86..is molded: mtegfally:>froriY !a syn^ of higher ' 

toi^ess'-tounhibi^ main 5 actuator body, portion ; 86 -has a shanlT 

portibn :86a :on the' distal 1 end Of which an ; ' ellipsoidally-shaped head 86b is ' 
protuberantly formed and on the proximal end of which a tubular fitting prbjectiori 86c 
is formed so as to serve for mounting the actuating shaft 57. There is bored a fittuig 
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hole 86d extending, from the fitting proje.^ion^G to the ; midp.ortionof th^shank 
portion 86 ; a aiid in which is fitted the actuating, shaft. 57.. Oh the outer rim •of; the: 
proximal end of the shank portion. 86a. is p^tiiberantly formfed a.semi-sphericallyi 
shaped flange .86q,. When the ro.tation^etuatocs 16 are : fitted on the.actuating shaft 57, 
the flange 86e fits in an openuig 87 formed in the jnain.; body, umt 4: to permit rotation 
of the rotation ; actuators 16 ponder, to cover-the .p P ening 87!and ; in order to guide the 
rptation of therp^^ ,.. , 

; . 0nthe upper surface^sideofthe.Jiea^ . 
is integrally formed a top layer. 88 formed of a flexible, material, as shown, in .Figs. 1-9 • 
and 20. The material of,the,tp Pi layer 8,8. may,be,an ejastprner exhibiting rubber-like 
elasticitif. The top layer, 88 is formed,, by two-color .moldi^on.the.head^Bb.-df the- 
main actuator bo.dy.pqrtion 86, The upper surface-s^e oft-he^op layer s is areuatety,: 
formed towards above for ; improyir^ ; thej taqtil^ feeling, ,;• • ... , : . ... 

„, With the rptatipn. ac^ators^,16, ! havin^ .^ top layer 88 of a flexible.matemal on 
itS .;P 9rt i.° n : t . ou .P^e4 .b.y,hand or finger, ,it is : posjsible. tp.- reduce! the impact :othertvis;e • 
a Pp!ied <; tp.:th.e : .^4 Qrb v %ger,^en.the aot^atQrs,aj-e:t.hrust,, thu5. improvmg^he^ 
operatmgfeelin^^^^ 

as .^dfyMffW* ofcqtuatiqn of .toef otation a.9tuators. 1 6. 
Since the top l.ayer .88 is integrally, formed : with the rflain-.actuatonbody portion 
86 by twp-color.mol.ding. the top layer can be,ppsitively affixed to the main actuator 
body portion 86 to prevent exfoliation. on.repeated thrusting operations. 
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•• AJthou S h * e top' layer 88 of a flexiMe ! matenal is formed for covering the outer 
periphery of the head 86b from' the' a.^pe'r side, as shown in Fig.20. the Head 86b may : 
also be formed of an elastomer similar to that of the top layer 88.' ' ' : ' ''■ 

^fi^^'^:^^^ 17, 18 i P r6vided on the front side ofthe mam 
body,uni : t 4, arehereinafter'. explained: • : ' k - . 

• •. • As:for th^fiftha^dsixth'a*^ thnistirig 
actuators 19a, 19b and 20a;:20bv are arranged sb mat the defends i'of the fifth and 
six^act^g^ from th^ front side of the iriain body unit 4 

via'paired upper and Wwer parallel openings 9rformed in the front sides of the main ' 
body -unit 4.'Withm^he main body unit 4 are provided switch elements in association 
^•the/«^ng:i6tua^il-9vi9b and 20a, 20b. For improving the operating 
feeling, the pdrtions of tehiisting actuators 19a, 1 9b and 20a cohtacted by the hand 
or finger may similarly be provided Wim a fop layer formed of elastomer. 

:v; ;?Fhe .actuating device 1 of the present invention is provided with vibration- 
ixnpaning.uiuts .92, 92; for imparting vibration to the userW resize m'brevivid play 
feeling, Thes^viteation.impartmg uruts 92, 92 are provided on the proximal ends of 
th S ; taahdseebnd^ 

actuating device lVas Show? in-Fig^2i:-These vibration^imp^ng uni^ 92, 92 are 
made up of a driving=mbtor ^ comhiand sigrials 'sent from the main 

body , unit : 0 f the game machine' and an eccentric member 95 mounted on a driving 
shaft 94 of the drivirfg motor 93. the efccdhtric member 95 is constituted bya metal 
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member of a large weight mass and a semicircular wei g ht:9;5a. offset relat.ve to the 
fitting hole 96 engaged by the driving shaft jft.and .which * offeetrclative to the fittmg 
hpje. 96. The drying motor 93 havmg the eccentric member 95 mounted on the driving 
shaft 94 1S mounted by having amotor housing 98 fitted ina tubular fitting recess 97 
of a rectangular cross-section formed on the innerside of the fostgnp.S.as shown in 
Fig. 23. ^ . : , ' ' ^ 

is actuated to ni^the eccentric.member 95 in rotatioa so,that.the dnving,motor!93:.is 
vibrated.,The vibrations of the.qriv^ 

sectjon 97a of the fitting recess 97 to the first grip 5,.to transmit.the vibrations to the 
hand or finger holding the. grip. 5. ■ 

It is noted that- the driving mofors 93 : of .the.vij^on-impartingiiHals^,.^ . 
differ in power^rating SO .that, when the vibrationnmp^rting . units .92, 92 are driven by 
a constant driving yojtage, the driving motors. differ in.rota.tional .speeds such that the- 
eccentnc members 95 axe rotated at differential speeds to produce vibrations. 'of 
different frequencies. 

•; r: . ^e ac^ating^evice l^^ 
is coimected to the . ^ i n! Rg:24, 

The actuating device 1. is connected to the main body unit of the game machine : 
1 via a connection cord 102 pulled out from a mid portipn.on the front side of the 
in body unit 4. The connection cord 102 has an ejnd connector 103 which is 
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connected tea jack 1 (H" provkied -on ^lateral surface of the main body unit (pi to 
connect the actuating device Ho the mam' body unit of the game machine 101. ; ' 

. .-. . It is noted-that the mam body unit of the 1 game machine 101 has plural jacks 104 
to enable .connection thereof to plural actuating devices 1. : • - : ' : • " ! 

The mam. bpdy -unit of the g ame ; machine -101 has," enclosed therein', a disc 
dnving unit 105 for reproducing an optical disc having a game program recorded 
thereon; and a^ruxe.proGessm^^ 

with >.the. background dic-tiire, oh the screen of the television receiver in accordance 
with the;garn^program recoijded on the optical- disc. The main body unifof the game 
machine -101 also has^reset switch 106 for resetting the game being executed/a 
power switch 107 and a lid opening button 109 for opening a lid 108 adapted for 
operung/closing the disc loadmg unit of the disc dnving unit 105. ; ' 

-The main body unit of -the game machine 101 is connected to a television 
receiver as .a display: device for displaying the display character along with the 
background. picture.: : • •'• . .j ■ ,: 

In ^ above-described actuating device 1 for the game machine according to 
^present ravetttionv-thfe:jRr^tb--sixth- actuating units 9; 12/I4?i5; b^ W&n be 
actuated usingiup to<a maximum of 10 -fingers, as the first arid 'second grips 5 ,'6 are ' ; 
held with, both .hands. The actuating device 1 can also be actuated using only one of 
the :first and second grips 5,; 6- ' : ' / . 

. : That is, by suitably actuating the first to sixth actuating units 9, 12, 14; 15, 17, 
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it is possible to perform operations not on^oj^slatmg the display characterful of 
rotating the display character or moving it with an accelerated motion in order to cope 
with the game o^a tf&e-dim'^ since vibrations can' 

be imparted to the user, the game can be executed with a vivid play feeling. 

%# e % e > r Mfing the acruatog,^e,y ; ipe ii^(.the,gajp & ma fi hffi8 according to the 
present we-ntim the^pta^hafac^to p^<m^rAp^6'vdrrferrt2 'to execute 
a game| J fW^« ; a v'ivftpky%^ ^ - e 

in which an aircraft or a submarine performs a complex movement through a three- 
dimensional. ^ace^r.playperio^^^ ... 
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-Claims 



. 1- . .. .. ^Xl actuating device for controlling electronic devices .vmip^^g- 

first and second grips protruded from one side of each end of a 
main body unit of the actuating device; 

. a first actuating unit provided on one end of themaih body unit 
and haying, a plurality of thrusting actixfttors.pirotruding, to an upper 
surface side of the main body unit and a plurality of signal input elements 
thrust by said thrusting actuators; 

a second actuating unit provided on the other end of the main 
body unit and having a plurality of thrusting actuators protruding to an 
upper surface side of the main body unit and a plurality of signal input 
elements thrust by said thrusting actuators; and 

third and fourth actuating units arranged facing each other on the 
proximal ends of said first and second grips and each having a rotation 
member and a plurality of sifmal input. devi c es actuated bv said rotation 

membfx" 

Said rotation member COmnrisiriP- main sntim ^ r body portion of 

synthetic resin connected to the associated actuating unit and a top 
portion of a flexible material having a swollen-out end face portion, said 
top portion being integrally formed with said actuator portion. 

^ The actuating device according to claim 1 wh e rein the swollen-out 

end face Portion is arcuate.1v for m ed towards ahove 

& Thft actuating device according to claim 1 wherein the flexible 

material is an elastomer exhibiting ruhheT-like elasticity 

4. The actuating device according to claim 1 wherein the main 

actuator body portion and the top portion are formed by two-color 

molding. 

• 5. The actuating device according to claim 1 wherein the upper 



surfaces of the thrusting actuators are integrally formed with top portions 
of a flexible material. . -;• ••. 

6 ' ,• — gating device according to cjaim 1 further c nmpri^g- 
vibration-imparting units provided in the first ar,d s»™ nd grins ™A *»,h 

induding'a diiv^g motor and an eccentric member mounted on a driving 
■shaft of tne l d^ving ; moi£6r. r-;-y -r 

7.. : The actuating ;deyi G e^c<?ording to . claim 6 wherein, the vibration-; 
imparting units ; provided..in £h e first and second grios, axe^of. different 
vibration-imparting configurations. 

8 . The acfaatinr frfi vice according to claim i v ,Wln fifth ^a *;^ 
acfaatirinmitare arrant on Ve^ertive Arid si Mifcetihm ■ 

.sajd majn^ndv HTvit . .., . . .. • ........ ^ „ . • ' v ; • ■ 

9 ; actuating device according to claim, t wh^™™ a p aid signal ? , 

input dovice,'? transmit an actuating information a « a n alogue infnrrnat;™ 



ABSTRACT. 



An actuating device for a game machine in which the •hand or tf'nger-is : not 
fatigued-^pmbrige^Aise to irnptfian optimum use feeling. There a>e provided first 
and second £P\V*'h^ 

projected from one sides of the end portions of a main body wuj.4-, Affkst actuating 
unit 9 anda-setionrfJactuatirigf uhiM2 ate m^^Wn% f ^#fKeWe>.*nds of the 

main bodyW^ 

3C ^ at0 J^A^ P^^ed on the upper ^urface-side , of the main body unit 4, There are 

alsoprQ ^.^ 

proximal ends of the first and second grips 5, 6. The third and fourthaciiat^-uiiits 
14, 15 i&iSa^at^^ 

acruatorsir the portions of the 'rota'tio'n actual 

fourth actuatmg units 14, 1 5 are provided with to? portions 88 of.a flexible material 
having swollen-out distal end portions. 
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